This case study involves a patient with diverticulitis presenting with a secondary complication of a colovaginal fistula. The most common cause of colovaginal fistulas is diverticulitis. Patients older than age 80 and those who have had a hysterectomy are at an increased risk of developing a colovaginal fistula. Common manifestations include feces and gas passing via the vagina and severe vaginitis. There are different imaging methods and modalities used to demonstrate and localize colovaginal fistulas. This study used intravaginal sonography as the primary diagnostic tool.
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Case Report
An elderly female patient was admitted to the hospital with a history of abdominal pain, localized suprapubic pain, and vomiting. Computed tomography (CT) noted sigmoid diverticulitis with the development of an adjacent fluid collection containing an air fluid level suggestive of an abscess.
Further clinical examination detected drainage from her vagina, and a pelvic sonogram was ordered. The transabdominal pelvic scan was normal. Intravaginal sonography demonstrated a hypoechoic tract extending from the left apex of the vagina to the sigmoid colon ( Fig. 1 ). This was consistent with a colovaginal fistula. Air was present in the tract and was demonstrated as echogenic foci casting a dirty shadow ( Fig. 2 ). There was also soft tissue thickening in the area of the colovaginal fistula ( Fig. 3 ). Upon further review of the CT scan, the colovaginal fistula was noted ( Fig. 4 ). It was not appreciated until after the intravaginal sonogram was performed.
Classifications of Fistulas
Fistulas are defined as "an abnormal communication between the lumen of a hollow viscus and another hollow organ or the skin." 1 Hippocrates first described fistulas as "having an ichorous discharge and faeces pass by it, with flatus and much incidence is unknown because not all patients will seek medical attention for them. There are different causative agents for colovaginal fistulas.
Etiologies of Colovaginal Fistulas
The most common etiology of colovaginal fistulas is diverticular disease. 2 They are found in 25% of diverticular cases. 3 Inflammation due to diverticulitis may cause the colon to come in contact with the vagina, therefore forming a fistula. An abscess present from diverticular disease can become depressed into the vagina, forming the fistula. 4 Having a hysterectomy and diverticular disease further increases the chance of developing a fistula. When the uterus is removed, the body loses a natural physiological barrier between the vagina and colon. Other types of pelvic surgeries also cause vaginal cuff inflammation and the formation of adhesions between the sigmoid colon and vagina, which can result in a colovaginal fistula. 2 Other causative agents can include gastrointestinal (GI) malignancy, irradiation, perforation by a foreign body, inflammatory bowel disease, and trauma such as obstetric injury. 2, 4 
Risk Factors
Those who are at increased risk of developing diverticular disease are at an increased risk of developing fistulas secondary to it. The older population is also at an increased risk. More than 50% of patients who have diverticular disease are older than age 80. 1 The average age of those affected with colovaginal fistulas is 58 years. 2 For those who have pelvic surgery, 20% develop fistulas. 2 Those who do present with colovaginal fistulas secondary to diverticular disease have varying degrees of symptoms.
Symptoms of Colovaginal Fistulas
The degree of symptoms experienced by patients depends on the site, location, and etiology of the colovaginal fistula. 2 One of the more common presenting symptoms is brown vaginal discharge. Grissom and Snyder 4 believe that those with colovaginal fistulas secondary to diverticular disease and who had a previous hysterectomy may only present with a brown vaginal discharge. One study 2 demonstrated that most patients with colovaginal fistulas had discharge as a symptom, and 50% had pain in the abdomen. Feces or flatus may be passed via the vagina in small or large amounts. 2, 3, 5 Some patients who have this discharge may not recognize it as feces. This is especially true with the elderly or those who cannot communicate information with others. Vaginal infections, severe vaginitis, and excoriation can also occur. [2] [3] [4] Excoriation is when the skin is broken down and becomes red, raw, or sore due to the active enzymes present in the feces. Symptoms associated with colovaginal fistulas can be distressing for the patient and affect personal relationships. 2 There have been many different avenues used to diagnose and find the exact location of colovaginal fistulas.
Diagnosing Colovaginal Fistulas
A thorough patient history will provide clues to the presence, etiology, and location of a colovaginal fistula. 2 Pelvic examination using a speculum will show the fistula as a red opening at the apex of the vagina. 2 This technique is not beneficial for finding the exact location of the fistula. 4 In the case study, the procedure of choice was intravaginal sonography.
Fistulas have several sonographic appearances that should be used as markers for identifying a fistula tract. If the colovaginal fistula is closed and free of air, it appears as a hypoechoic tract extending from the colon to the vagina. If air is in the fistula, it is demonstrated by hyperechoic foci. The air in the fistula may or may not present with ringdown artifact. 6 By applying pelvic compression while scanning the patient, the air in the fistula may move, which will further aid in the identification of the fistula tract.
In the case study, our images were achieved by inserting a high-frequency intravaginal sonographic probe into the patient's vagina. The fistula was best demonstrated in a sagittal plane by sweeping the transducer left to right. The sonographic appearance of the fistula included a hypoechoic tract extending from the left apex of the vagina to the colon. This is the most common anatomical site for colovaginal fistulas to occur. Air was visible in the tract, and soft tissue thickening was present.
To our knowledge, there have been no studies done on the accuracy of detecting specifically colovaginal fistulas by intravaginal sonography. There have been studies done to see if any type of fistula can be demonstrated via sonography. A study performed by Maconi et al 7 showed that more than 30% of internal fistulas were undetected using barium radiology or CT examinations alone. They found that sonography accurately detected fistulas 85.2% compared to other x-ray studies having an accuracy of 84.8%. However, the accuracy of detecting fistulas by sonography is still being studied. 7 A new technique to improve the localization of fistulas uses a sonographic contrast agent. Echovist-200, currently used in hysterosalpingo contrast sonography, is made up of microparticles made of galactose. When it is warmed to body temperature, the microparticles dissolve, leaving air behind. 8 This allows for sonographic enhancement of the fistula when it is injected.
Parente et al 9 found Power Doppler ultrasound to be of benefit when trying to identify a fistula. One hundred percent of the 44 fistulas that they scanned demonstrated vascularity in the walls of the fistula. Ninety-seven percent of them presented with arterial flow. This did not show any correlation between the intensity of flow and the progression of the disease. Instead, they believe it is related to the angiogenesis in the fistula. Nevertheless, Power Doppler ultrasound can help with the detection of a fistula. 9 A variety of other imaging studies can be used to help in the diagnosis of a colovaginal fistula. Typically, the first diagnostic test to be ordered is a barium enema (BE) examination. BE examinations lack the ability to identify the exact location of the fistula. 4 BE examinations can only demonstrate one fistula, whereas a vaginogram allows for multiple fistulas to be seen. 5 Another advantage of a vaginogram is its ability to show the exact location and what part of the colon is involved with the fistula. 4 A procedure that is safer than a BE study is a CT scan. Fistulization has been demonstrated in 15% of patients who are scanned with diverticular disease. 4 However, sometimes the fistula may be missed by CT, as presented in the case study.
Treatments of Colovaginal Fistulas
Colovaginal fistulas will not spontaneously close and therefore need surgery. 2, 4 It is essential to know the location of the fistula. Colovaginal fistulas can be repaired by removal of the diseased segment of the bowel and fistula tract and reanastomosis of the normal bowel. 4 This type of surgery has the best outcome for the patient. 2 Some physicians surgically close the vagina, and others leave it open and let it close naturally. 4 The benefit of this is that it acts as a naturally occurring draining system. This method is controversial and is still being debated.
Conclusion
In summary, a fistula is an abnormal communication between two adjacent structures. Classification is based on the origination and termination site. A colovaginal fistula is an abnormal tract connecting the colon to the vagina and a common complication of diverticular disease. Symptoms related to colovaginal fistulas can be distressing for the patient, so diagnosis and surgical correction is important. Many types of procedures and imaging modalities have been used in colovaginal fistula diagnosis, including intravaginal sonography. More research is needed on the accuracy of this imaging modality in detecting colovaginal fistulas.
